Objectives The sexual behaviour of men who have sex with men (MSM) in southern Africa has been little studied. We present here the first data on bisexual partnerships and bisexual concurrency among MSM in Malawi, Namibia and Botswana. Methods A cross-sectional probe of a convenience sample of 537 men who have ever reported anal sex with another man using a structured survey instrument and rapid-kit HIV screening. Results 34.1% of MSM were married or had a stable female partner, and 53.7% reported both male and female sexual partners in the past 6 months. Bisexual concurrency was common, with 16.6% of MSM having concurrent relationships with both a man and a woman. In bivariate analyses, any bisexual partnerships were associated with lower education (OR 1.6, 95% CI 1.1 to 2.3), higher condom use (OR 6.6, 95% CI 3.2 to 13.9), less likelihood of having ever tested for HIV (OR 1.6, 95% CI 1.1 to 2.3), less likelihood of having disclosed sexual orientation to family (OR 0.47, 95% CI 0.32 to 0.67) and being more likely to have received money for casual sex (OR 1.9, 95% CI 1.3 to 2.7). Bisexual concurrency was associated with a higher self-reported condom use (OR 1.7, 95% CI 1.0 to 3.1), being employed (OR 1.8, 95% CI 1.2 to 2.9), lower likelihood of disclosure of sexual orientation to family (OR 0.37, 95% CI 0.22 to 0.65) and having paid for sex with men (OR 2.0, 95% CI 1.2 to 3.2). Conclusions The majority of MSM in this study report some bisexual partnerships in the previous 6 months. Concurrency with sexual partners of both genders is common. Encouragingly, men reporting any concurrent bisexual activity were more likely to report condom use with sexual partners, and these men were not more likely to have HIV infection than men reporting only male partners. HIV-prevention programmes focussing on decreasing concurrent sexual partners in the African context should also target bisexual concurrency among MSM. Decriminalisation of same-sex practices will potentiate evidence-based HIV-prevention programmes targeting MSM.
INTRODUCTION
Sexual concurrency, the sexual pattern of having more than one sexual partner at the same time, has been identified in a number of studies as a key driver of the high HIV prevalence rates seen in southern Sub-Saharan Africa. 1 Reports from South Africa, Malawi, Botswana and Zambia all concur that having more than one (generally two) regular and ongoing sexual partnership appears to facilitate HIV spread in sexual networks and to sustain ongoing chains of transmission.
2e4 Several authors, including Kerk, as early as the 1940s, have implicated southern African labour patterns, especially in the mining industry during the Apartheid era, as encouraging sexual relationship concurrency patterns and facilitating the spread of sexually transmitted infection (STI). 5 The classic pattern which developed was of migrant men having a primary partner in their home communities, and then a second, concurrent partner, where they worked. In South Africa itself, the Apartheid era pass laws made travel for African men difficult and infrequent, encouraging women in home communities, who might see their husbands only a few weeks a year, to also develop concurrent relationships for sustenance, companionship and protection. These patterns are common across the African south, where labour migration for both genders remains widespread in the post-Apartheid period. 6 These concurrent sexual partnerships have largely been studied in African settings as primarily or exclusively heterosexual. 2e4 Concurrency for men has all but implied having two concurrent female partners, and for women two concurrent men, in their lives. 1 Men who have sex with other men (MSM) in African have been little studied and little reported, and their very existence has often been denied. 7 Indeed, three decades into the African AIDS epidemic, the component due to MSM risks has been studied in only some 12 African countries. 8 Concurrency for these men, specifically having a male and a female concurrent partner, has been little studied, although several studies of MSM in Africa have noted high rates of reporting sex with both male and female partners in the past.
9e12 Several studies among MSM in Kenya have demonstrated high rates of bisexual partnerships. In one study of 500 MSM in Nairobi, 23% self-reported as being bisexual, 69% reported ever having sex with a woman, and 14% were currently married or had ever been married to a woman. 12 13 Bisexuality has also been reported as being common among MSM in Senegal, though little is known about the prevalence of bisexual concurrent partnerships. Of 463 MSM interviewed in a study in Senegal, 94.1% reported ever having had sexual activity with women, and approximately 10% reported ever having been married to a woman. 9 The mean number of lifetime female partners was four (IQR 2e9); 74.1% had at least one female partner in the preceding year, of which more than 30% reported more than three female partners. 9 14 In another Senegalese study, 88% of 250 MSM reported having had sex with a woman, of whom 20% reported anal sex, 21% reported giving money for sex with women, and 13% reported receiving money for sex with women. 15 We recently conducted a series of linked epidemiological probe investigations of MSM risks for HIV infection, and of the sexual partnership patterns among these men, in three southern African countries: Malawi, Namibia and Botswana. 10 We included assessments of stable sexual partnerships with both male and female partners. We have identified, and report here, on a previously unreported phenomenon in Africa, which we have termed bisexual concurrency: men being in a stable and ongoing sexual partnership with both another man and a woman.
METHODS
We have previously reported on the methods for the parent study. 16 Briefly, in 2008, we conducted a series of cross-sectional anonymous probes among men who reported ever having had sex with another man in Malawi, Namibia and Botswana. In each country, we partnered with a local human rights organisation with links to the gay, bisexual and MSM communities. Outreach workers were trained in the use of a structured survey instrument, and in obtaining verbal informed consent. Participants were recruited through snowball sampling, with targets of 200 adult MSM per site, defined as men who were 18 years or older who reported ever having sex with another man. HIV screening was done with the OraQuick salivary rapid test kit. Men were offered a short education session and counselled to seek confirmatory HIV testing, but the results of the salivary screen were not reported as these screens were not confirmatory and were done for epidemiological purposes and to maximise protection for participants. (Same-sex practices between consenting adult men remain criminalised in all three countries.)
Key informant interviews were used to develop field protocols and a structured survey instrument. The instrument was then field-tested at each of the sites and adapted to local languages. Domains included history of sex with men, sex with women, condom use, STI history, substance use history, migration status, HIV testing history, and experience of stigma, discrimination and human rights violations. MSM were defined as men having a lifetime history of anal sex with another man, a definition chosen to recruit men at risk for HIV infection and to ensure sufficient power to assess the prevalence of unprotected anal sex, rather than to include all MSM, some of whom may not engage in anal sex with other men. Bisexual partnerships were defined as having had sex with at least one man and one woman in the previous 6 months. Bisexual concurrency was defined as being in an ongoing sexual relationship with both a male and a female partner. Marriage was defined as an MSM being married to a woman.
Analytical approach
Sample size estimates were based on risks associated with unprotected anal intercourse (UAI). Assuming that UAI increases the risk of HIV transmission by 80% with a significance level of 0.05 and a power of 80%, the minimum necessary sample size to assess risk for UAI was 150 men per site. Descriptive statistics were used for demographic, identity and human rights variables. Univariate OR and t tests were used to assess associations with HIV, bisexual partnerships and bisexual concurrency. Multivariate logistic regression models were developed for independent associations of HIV status, bisexual practice and bisexual concurrency. Ethical approval was granted by local IRBs in each country and by the IRB of the Johns Hopkins Bloomberg School of Public Health.
RESULTS
Demographics of the study sample have already been described. 10 In brief, most participants had at least a secondary education, with approximately one-half of the sample reported being currently employed. Participants tended to be young, with mean ages of 24e26 in each of the three countries. Self-reported sexual orientation differed significantly by country with more participants self-reporting as heterosexual in Namibia (19.4%d 42/216, p<0.05) than in Malawi (6.5%d13/200) or Botswana (3.4%d4/117). In Malawi, over 50% of the sample self-reported as being bisexual, higher than what was reported in either Namibia and Botswana (p<0.05), and 44.7% (238/533) had used the internet to find a male sexual partner in the last 6 months, with the highest rates being in Botswana (56.9%, n¼66/116, p<0.05). Rural origin was more common among men from Namibia (42.6% of men were rural to urban migrants) than among men from Malawi, at 30.4% of men, and Botswana at 23.1%, and was not associated with HIV infection risk. 10 
Associations with HIV infection
The HIV prevalence among MSM varied from 12.4% in Namibia to 21.4% in Malawi and was 17.4% (95% CI 14.4% to 20.8%) overall. Prevalence was strongly age-dependent. In multivariate logistic regression, being older than 25 (adjusted odds ratio (aOR) 4.0, 95% CI 2.0 to 8.0) and not always wearing condoms during sex (aOR 2.6, 95% CI 1.3 to 4.9) were significantly associated with HIV infection.
Sexual partnerships with men and women
These young men were predominantly sexually active, and having had any bisexual partnerships was common, but there was considerable heterogeneity by gender of partner.
In terms of male sexual partners in the previous 6 months, the median number of partners was 2, the mean was 3.2, and some 15.2% of men reported five or more partners (table 1) . About a third, 34.7%, reported having had a single regular male partner.
Among the 277 men who reported having had a female sex partner in the previous 6 months, the mean and median number of partners was 1.2 were 1 (table 1). More than half of all men, 53.7%, were bisexually active, ranging from a high of 63.4% in Malawi to a low of 43.6% in Botswana (table 1) . Overall, some 34.1% of MSM were married or had a stable female partner.
Any bisexual partnerships were associated in bivariate analyses with lower education (OR 1.6, 95% CI 1.1 to 2.3), higher condom use with men and with casual male and female partners (OR 6.6, 95% CI 3.2 to 13.9), less likelihood of having ever tested for HIV (OR 1.6, 95% CI 1.1 to 2.3), less likelihood of having disclosed sexual orientation to family (OR 0.47, 95% CI 0.32 to 0.67) and greater likelihood of having received money for casual sex (OR 1.9, 95% CI (1.3 to 2.7) (table 2). Independent associations with bisexual partnerships included always wearing condoms with male and female sexual partners (aOR 11.7, 95% I 3.9 to 35.5), always wearing condoms with casual male and female partners (aOR 10.2, 95% CI 4.7 to 21.9) and with regular partners (aOR 12.7, 95% CI 4.7 to 33.9), having been paid for sex (aOR 1.9, 95% CI 1.1 to 3.5) and not using water-based lubricants (aOR 2.0, 95% CI 1.1 to 3.8) (table 2) .
Bisexual concurrency
Some 16.4% of MSM were in bisexually concurrent (BC) relationships at the time of the interview (table 3). BC was most common in Malawi, where 25.5% of all men were in such relationships, and least common in Namibia, with only 10.3% of men reporting BC. Men in bisexually concurrent relationships were much more likely to report condom use with regular male and female partners (OR¼4.6, 95% CI 2.8 to 7.7) than were men not in bisexually concurrent relationships. BC men were markedly less likely to have disclosed their sexual orientation to family members (OR¼0.37, 95% CI 0.22 to 0.65). BC was also associated in univariate analysis with being employed (OR 1.8, 95% CI 1.2 to 2.9), and with having paid for sex with men (OR 2.0, 95% CI 1.2 to 3.2) (table 3). Independent associations with BC included always using condoms with casual sexual partners (aOR 2.7, 95% CI 1.6 to 4.5) and regular partners (aOR 4.8, 95% CI 2.7 to 8.2), having been paid (aOR 1.9, 95% CI 1.1 to 3.1) or paying for sex (aOR 1.7, 95% CI 1.0 to 2.9), having had an HIV test (aOR 1.7, 95% CI 1.0 to 2.8) and being employed (aOR 1.8, 95% CI 1.0 to 3.0).
DISCUSSION
This is the first analysis known to the authors that attempts to explore patterns and associations of bisexual partnerships and of bisexual concurrency among MSM in Malawi, Namibia and Botswana. The majority of MSM sampled were sexually active with both men and women, about a third of MSM were married to women, and about one in six was in a stable sexual relationship with a man and a woman. Encouragingly, bisexual men and men in concurrent bisexual partnerships reported significantly higher rates of condom usage with regular and casual sexual partners, and reported lower sexual risk practices than men who reported only having sex with men. Since not using condoms with men was one of only two independent risks for HIV infection identified in this study, the finding that married men and men in concurrent relationships were more likely to use condoms with both male and female is encouraging. Nevertheless, we found overall rates of HIV infection in all three samples to be roughly twice as high as national prevalence estimates for all men of reproductive age. There are a number of important limitations to this study. The samples were not random or population-based. The choice of snowball sampling likely biased the samples in favour of gayidentified men and towards men more willing to disclose sexual behaviours to study outreach workers and interviewers. The definition of MSM we used, requiring a history of anal sex with another man, may also have biased the samples in favour of gayidentified men and towards higher rates of HIV infection. If fewer gay-identified men had been accessible through other sampling methods, such as respondent-driven sampling or, where possible, venue-based sampling, we might have identified more non-gay-identified men, and consequently higher rates of bisexual partnerships. We look forward to improved contexts of security and non-discrimination where such studies may be safely conducted. Reporting bias could also affect the results, given that determinants of risk such as condom use and sexual practices were self-reported. Lastly, recruitment took place in urban settings, which may limit generalisability. Anal intercourse with women has also been reported by predominantly young men in South Africa and may represent an important mode of HIV transmission among heterosexual men. 10 While this study did not assess the prevalence of anal intercourse with female partners, this is an important component for future studies assessing bisexual partnerships.
While all three countries have substantial rates of labour migration, particularly rural-to-urban migration, these data did not suggest marked differences between MSM in the three countries on migration-related variables. We did not assess patterns of serial migration, or residence of female partners, which might allow for more nuanced measures of how bisexual partnerships or bisexual concurrency might relate to labour or residence migration. Overall employment levels among MSM were low, at some 47% reporting current employment, but this measure also did not differ significantly across the three sites and was not informative in terms of bisexual risks or HIV-infection rates. Further work on the relationship of sexual patterns and migration among MSM is clearly called for.
The variation in countries was striking, with Malawi something of an outlier in terms of having the highest proportion of men identifying as bisexual, and the highest proportion of men reporting bisexual concurrency, some 25% in all. Malawi has the lowest income and is the least developed of the three countries studied, and has by far the largest population. 17 It may be that To what extent do the findings presented here have implications for the very high prevalence HIV/AIDS epidemics of these countries? Given the findings of high rates of bisexual partnerships, it is likely that sexual network analyses of African epidemics which have not included the aspect of MSM behaviour and the integration of MSM into wider sexual networks have oversimplified the patterns which have driven HIV spread in the region. Further research is needed to assess the extent to which bisexual partnerships may be a driver of HIV spread in southern African sexual networks. These data do suggest that by working through community-based and human rights groups working with MSM, a different African epidemic picture can 
Key messages
< MSM in Malawi, Namibia and Botswana report high levels of bisexual partnerships: some 34% are married to women, and 54% report sex with men and women in the previous 6 months. < Bisexual concurrency, defined here as being in concurrent relationships with both men and women, appears to be common and underappreciated among southern African MSM. < African MSM reporting concurrent bisexual partnerships are more likely to report condom use and are not more likely than other MSM to have HIV infection. < The study of African MSM sexual practices and patterns is just beginning and will be essential to the design and implementation of HIV and STI preventive interventions for these men.
begin to emerge; one in which the subset of men having sex with both men and women are integrated into larger heterosexual networks and, through these men, to exclusively homosexual ones. Finally, these men are clearly in need of HIV-prevention services, and safe contexts in which to disclose their sexual behaviours and seek treatment and care. Decriminalisation of same-sex behaviour, which has recently been endorsed by the UNAIDS and UNDP as an HIV-prevention strategy, is clearly called for in Malawi, Namibia, and Botswana. 18 Continued criminalisation will only make HIV prevention and control more difficult. 
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